Introduction
Globally, an estimated 35 million people live with HIV/ AIDS (PLWHA). 1 Of these, more than half do not know their HIV status. 2 Official estimates of HIV within Kenya indicate a national prevalence near 7% among women. 3 Many factors contribute to the decision to be HIV tested, 4 though testing HIV+ is the first step in accessing HIV services. 5 To improve health among PLWHA, the Joint United Nations Program on HIV/AIDS recently proposed a target that 90% of all PLWHA globally know their status by 2020. 6 Knowledge of serostatus qualify PLWHA for services in the cascade of care, and potentially improve health behaviors among PLWHA. 7 Understanding the dynamics underlying decisions to uptake voluntary counseling and testing (VCT) is imperative for targeting at-risk populations and improving knowledge of serostatus. Systematic reviews of VCT uptake reveal a number of predictive factors. Fears-of death, social isolation, job loss, rejection by an intimate partner, and partner violenceperceived stigma and lower perception of HIV risk lead to lower rates of VCT. 4, 8, 9 Older age, female gender and more education have been identified as significant predictors of VCT uptake. 10, 11 A recent review of narratives from young adults on HIV testing from six sub-Saharan African countries revealed that perceived motivators for VCT include understanding one's current illness, accessing HIV treatment, reducing risk behaviors, responding to social encouragement and testing with a partner. 12 Emerging social research, of unexplored relevance to VCT, regards the lifelong consequences of experiencing childhood adversities, including forms of abuse, neglect, household dysfunction and exposure to violence. 13 In many Englishspeaking countries (e.g. the United States, England, New Zealand and South Africa), childhood adversities predict many poor health behaviors, 14, 15 eating disorders, 16 depression, 17 sexual partner selection, 18 psychosis, 19 decreased physical activity 20 and perception of HIV risk. 21 These findings from a wide range of populations and study designs, combined with impressive biologically plausible pathways, 22, 23 have driven an effort to survey the global health prevalence and implications of childhood adversities. 24 Given the wide array of predictors of VCT testing and the need to understand a broader range of determinants of VCT uptake, it is worth exploring whether childhood adversities predict VCT uptake. Further, as childhood adversities predict the number and quality of later life relationships, 25, 26 adverse childhood experiences may also predict the selection of partners with various characteristics, including those related to making the decision to undergo HIV testing. 27 There are established associations between unwanted sexual outcomes and childhood adversities. Jones et al. found that sexual, physical and emotional abuse predict sexual risk behaviors in adolescence, but that neglect and witnessing violence did not predict behavior in their cohort sample of 844 children based in the United States. 27 Childhood exposure to physical and sexual violence predicted multiple sex partners and sexually transmitted diseases in a multi-country study from sub-Saharan Africa. 23 Jewkes et al. 28 found that South African women who experienced emotional abuse, sexual abuse and physical punishment as children had higher HIV incidence. Orphanhood was found to predict increased sexual risk behaviors among children in Zimbabwe and Kenya. 29, 30 Toxic stress is the result of accumulated childhood exposure to abuse, neglect, familial dysfunction and violenceand results in lasting biological changes. 13 Aggregated childhood abuse predicts lower oxytocin levels 31 that can regulate social behavior such as sexual activity. 32, 33 Thus, while individual childhood adversities may influence later life behavior through specific behavioral or psychological functions, aggregated childhood adversities may influence overall decision making ability, sexual behavior, partner selection and risk assessment.
Study aim
In the current study, we assess whether cumulative and specific childhood adversities predict HIV-testing and testing HIV+ among a large community sample of Kenyan women and their partners.
Methods

Study design
Cross-sectional data were collected during summer 2015 from a systematic representative sample of 1974 women with primary caregiving duties in households with at least one dependent under 18 years of age using a structured questionnaire and trained interviewers. Interviewers were nursing students at a local nursing college who were stationed at the sponsoring hospital, Maua Methodist Hospital. Interviews were conducted around the household, at a location chosen by the respondent. The interview schedule was translated from English to Kimeru, and back translated for comparison and refinement.
Sample selection
Sample selection followed a uniform walk sampling procedure at each of 23 geographic clusters across the North Igembe subdistrict of Meru County. The geographic clusters were purposely sampled from locations where the hospital had standing involvement. Six locations were selected because they were more rural in order to include diversity of population density in the sample. Pathways for interviewers to follow were selected a priori through use of a random number generator. Cardinal directions were assigned to output numbers from a random number generator. At each path divergence, the choice of which path to follow was given by the randomly generated number/ cardinal direction. Along each path, every other house was selected to be assessed for eligibility. This method is an application of the uniform walk sampling design described in Thompson, 34 which allows researchers to account for a lack of full information on the number and distribution of nodes within a population, and obtain a representative sample. Houses were deemed eligible if two criteria were met (i) the household had at least one child currently living there and (ii) the woman (aged 18+ years) most responsible for child-rearing duties was available for interview.
Exposure measure
Adverse Childhood Experiences (ACE) were measured using the ACE-IQ instrument from the World Health Organization. 35 The instrument measures presence of each of thirteen adversities experienced during the respondent's first 18 years of life-abuse (physical, sexual and emotional), TESTING AND TESTING POSITIVE neglect (physical and emotional), household dysfunction (alcohol/drug problem with household member, mental illness/ depression/suicidality among household member, death/ divorce among parents, witness household violence, imprisoned household member) and exposure to violence (bullying, community or collective). Collective violence refers to witnessing violence between groups (e.g. gangs, ethnic groups and police) as opposed to community violence which occurs between individuals. Responses were analyzed using the 'binary' approach as recommended by the WHO. For each of these thirteen experiences ever experienced, the ACE score received one point, yielding a range of 0-13 for number of ACEs experienced during childhood.
Outcome measures
Respondents were asked whether they had ever been tested for HIV and what the result of that test was. If they affirmed that they had been tested, the HIV-testing variable was scored '1' and '0' if otherwise. If respondents affirmed they had been tested and the test was positive, the HIV+ variable was scored '1' and '0' if otherwise. Respondents were asked the same set of questions about their current partner's testing and testing positive status, which were scored the same way.
Control measures
Wealth was measured using an 8-item index of common household items, adding land ownership and number of rooms used for sleeping to yield a composite measure of household assets. The index was borrowed from the Demographic Health Survey. 36 The index had a strong single factor solution using principal factor analysis of the return matrix from polychoric correlation.
Number of biological children, years of completed schooling and age in years were recorded as continuous measures. Current marital status was recorded as a binary variable, with one reflecting being currently married.
High correlation between reported VCT of respondent and partner, and between testing HIV+ by respondent and partner, led to inclusion of the respondent's or partner's relevant status as a control variable in each model.
Statistical analysis
Data were analyzed using two different approaches for each of four comparisons (ever tested/tested positive for the respondent and ever tested/tested positive for her partner). The first approach treated ACEs as cumulative experiences, and categorized the number of ACEs reported. The second approach treated ACEs as separate experiences, and placed each of the 13 in the model for analysis. Models that assess the testing status of the respondent control for the status of her partner as testing status between respondent and partner was significantly correlated. Variance inflation factors were check in each case to determine multicollinearity was not an issue. Fixed effects logistic regression analysis was used for each comparison, setting a fixed effect for each geographic cluster to account for spatial autocorrelation. Bivariate analyses of model variables against each of the 4 outcomes (reported respondent and partner testing; reported respondent and partner testing HIV+) were made using Pearson χ2 for binary variables and Kruskal-Wallis rank-sum tests for continuous variables.
All data were recorded in paper, twice entered into EpiData v.3 for double entry comparison and analyzed using STATA v.13.
Ethical consideration
All respondents provided verbal informed consent prior to the administration of the survey. Responses were kept separate from identifying information. The ethics committee hosted by the community health department at Maua Methodist Hospital approved the study design prior to its administration. The Institutional Review Board at the University of Texas Medical Branch provided additional ethical review and approval.
Results
Respondents completed an average of 6 years of school, had a mean age of 38.2 years and an average of 2.7 biological children. Table 1 shows univariate characteristics and the bivariate comparison of characteristics against the four outcome variables. Nearly 60% of respondents reported ever having been tested for HIV, compared to reports that 37% of partners had been tested. Adverse childhood experiences were common, with 16% reporting 12 or 13 categories of ACE exposures. Just over 5% of respondents reported their partner had tested HIV+, and 9.4% reported they had tested HIV+. Bivariate comparisons of characteristics by reported previous VCT testing of respondent and partner, and reporting HIV+ of partner and respondent can be found in Table 1 . Table 2 shows the four fixed effects logistic regression models of respondent and partner HIV-testing. Controlling for years of completed schooling, wealth, age and partner HIV-testing status, there was no trend between cumulative ACEs and prior testing for HIV. Respondents with lower wealth were more likely to report having been HIV tested. Respondents who had experienced childhood sexual abuse (OR: 0.58, 95% CI: 0.41-0.80), and emotional neglect (OR: Respondents who had been bullied were more likely to report partners who had received HIV testing (OR: 1.43, 95% CI: 1-2.04). Respondents who were exposed to collective violence during childhood had higher odds of reporting their partner was tested for HIV (OR: 1.69, 95% CI: 1.20-2.36). Table 3 shows the four fixed effects logistic models of reporting respondent and partner HIV+. Controlling for years of completed schooling, wealth, age and partner HIV serostatus, there were significant trends between cumulative ACEs and testing HIV+ for both respondent and partner. Respondents with higher wealth reported lower odds of testing HIV+. There was a strong, positive association between respondent and partner testing HIV+. Childhood experiences of sexual abuse (OR: 0.50, 95% CI: 0.29-0.88), and emotional neglect (OR: 0.53, 95% CI: 0.32-0.88) were associated with lower odds of reporting HIV+. Childhood experiences of Notes: Odds ratios (OR) estimated using fixed-effect logistic regression, accounting for autocorrelation at the geographic cluster level. Wealth index includes ownership of 8 common items, plus land and the number of rooms used in the household for sleeping. ACE-IQ items and score assessed using the WHO ACE-IQ instrument, binary analysis method. In the model assessing HIV testing by respondent, the partner's reported testing status was included to control for correlation between respondent and partner testing status. In the partner testing model, the reported testing status of the respondent was included for the same reason. *P < 0.05; **P < 0.01; ***P < 0.001. All models control for education, wealth index, age, current marital status, number of biological children and partner/respondent testing status.
household violence (OR: 2.1, 95% CI: 1-4.41) were associated with higher odds of reporting HIV+. In the partner HIV+ model, childhood experiences of sexual abuse (OR: 2.07, 95% CI: 1.02-4.2), alcohol/drug problems in the household (OR: 2.68, 95% CI: 1.17-6.13), and exposure to collective violence (OR: 3.98, 95% CI: 1.63-9.7) were associated with higher odds of reporting partner HIV+. Table 4 shows a summary of findings from bivariate and regression analyses.
Discussion
Main findings of this study Over 70% of women in this large community sample reported ever experiencing at least seven childhood adversities. Cumulative adversities did not predict whether the respondent or her partner had ever been tested for HIV, though specific adversities were significantly associated.
Unexpectedly, ever experiencing sexual abuse was associated with reduced odds that the respondent was ever tested for HIV, but increased odds that her partner had ever been tested. There are multiple potential hypotheses for this finding. Respondents with sexual abuse histories may cope with the trauma of prior sexual abuse by denial of the risks posed by those histories. As may be the case with emotional neglect, lower self-esteem may mediate childhood maltreatment and later life self-care of testing. Additionally, fear of social isolation and rejection may mediate the pathway between childhood emotional neglect and voluntary testing. It is possible that HIV risk perceptions vary by specific Notes: Odds ratios (OR) estimated using fixed-effect logistic regression, accounting for autocorrelation at the geographic cluster level. Wealth index includes ownership of 8 common items, plus land and the number of rooms used in the household for sleeping. ACE-IQ items and score assessed using the WHO ACE-IQ instrument, binary analysis method. *P < 0.05; **P < 0.01. All models control for education, wealth index, age, current marital status, number of biological children and partner/respondent testing status.
TESTING AND TESTING POSITIVE
ACEs, making VCT more or less likely. Further study is required to the possible mediating role of sexual risk perception between specific ACEs and VCT uptake. Selecting partners with more sexual risk behaviors may occur more frequently among women with sexual abuse histories, and may be reflected in higher levels of VCT. Differences in reported partner VCT status may reside with differences in reporting, with women who have sexual abuse histories being more attuned to partner risk behaviors and thereby more aware of or more likely to report partner testing.
Respondents who grew up in household with alcohol/ drug problems and imprisoned family members had 70-80% higher odds of reporting previous HIV testing compared to respondents who did not report these histories. It is possible that observing household dysfunction during childhood increased concern for household security later in life, which was sought through testing for HIV. Respondents who experienced death or divorce of parents and who witnessed violence in the household during childhood were less likely to report their partner had been tested for HIV. It is possible that, just as childhood exposure to intimate partner violence predicts HIV risk, 37 exposure to intimate partner violence distorts risk assessment in a woman's partner selection process. Exposure to collective violence in the respondent's childhood predicted 69% higher odds that her partner had been tested for HIV. There is no known literature assessing pathways between exposure to collective violence during one's childhood and partner HIV testing. Much remains to be explored with respect to childhood exposure to collective violence, sexual abuse, emotional neglect, household violence, death/divorce of parents, emotional neglect and sexual abuse and later life HIV testing and partner choice.
Respondents who experienced sexual abuse during childhood had significantly higher odds of reporting their partners were HIV+. It is possible that sexual abuse during childhood distorts perception of sexual partner risk, or self-efficacy in partner selection. Research into sexual partner self-efficacy has not been explored, but may be an important area to explore whether childhood adversities influence sexual partner choice. Respondents who reported emotional neglect had significantly lower odds of self-reported HIV+ than did respondents who did not experience any emotional neglect during childhood. It is possible that emotional neglect may lead to disconnection from relationships. Witnessing violence in one's childhood household more than doubled the odds that respondents reported HIV+, which is consistent with other findings. 37 Exposure to collective violence similarly predicted higher odds of reporting that one's partner was HIV+. Childhood exposure to alcohol/drug problems and mental illness/depression/suicidality predicted two to three times the odds of reporting one's partner was HIV+ compared to respondents without those histories. Respondents in the highest category of cumulative childhood adversities had significantly higher odd of reporting an HIV+ partner (OR: 3.56).
What is already known
An astonishing array of adult health behaviors and outcomes are predicted by exposure to adverse experiences during childhood. 20, [22] [23] [24] What this study adds Present findings show that there is an association between childhood adversities, reporting VCT uptake and testing HIV+ among Kenyan women and their partners. Moreover, the findings show that risk assessments in partner selection may begin with childhood adversities. There is currently not much written about partner choice and how childhood experiences may influence partner choice, preventing robust interpretation of the present results. At most, the present findings suggest further hypothesis testing and warrant concerns for the population-level impact of childhood adversities. Policies and programs promoting more secure social environments for developing children are likely to reduce HIV prevalence, and may influence decisions to uptake VCT, even if the exact pathways are not well understood.
Limitations
To our knowledge, this is the first study to assess whether childhood adversities predicted later life HIV testing. There is limited funding for longitudinal cohorts exploring childhood adversities and later life health behaviors across subSaharan Africa, which could help parse out associations found in present data. Reports of testing HIV+ were not verified by independent rapid tests, relying instead solely on respondent report which are subject to misclassification. We did not measure attitudes about HIV risk, which is liable for over-reporting due to fears of HIV, 38 but whether the respondent reported a previous HIV+ test. Prior pregnancy may be an unmeasured mediator, as VCT often occurs at antenatal care visit. 39 Associations observed in these data may indicate past pregnancy rather than concern for HIV status, and similarly partner seroknowledge may reflect success at male participation in testing during antenatal care visits rather than a particular concern for HIV status. Further research is required to understand these associations. Misclassifications of childhood adversities is also possible due to recall, response or social desirability biases; where evaluated childhoods tend to be remembered more fondly among respondents with higher levels of adversities, which tends towards more conservative null values. 40 To the extent that respondents prefer to be considered as 'normal', we anticipate social desirability would bias respondents to underreport adversities if they perceive their own experience as unique. It is also possible respondents would over-report adversities in an effort to seek sympathy, though this seems less likely. Lastly, as this study was exploratory in nature, we did not employ Bonferroni adjustments to bivariate assessments, and observed associations may be due to random chance. 41 Further research to explore associations between childhood adversities, HIV testing and testing positive is required to validate and illuminate observed associations.
Conclusion
Among rural Kenyan women, cumulative adverse childhood experiences predicted significantly higher rates of reporting partners were HIV+. Specific adversities that predicted higher reported HIV prevalence among respondents included physical neglect, household alcohol and drug use, household mental illness, imprisoned family member and parental absence through death or divorce. With the exception of physical neglect, each of these also predicted higher odds of reporting an HIV+ partner. Respondents who experienced sexual abuse, emotional neglect, parental death or divorce, household violence and bullying were less likely to be tested for HIV. Women whose partners were tested were more likely to have experienced emotional neglect and community violence and less likely to have experienced household violence and parental death or divorce. Policies and programs targeting the overall reduction of childhood adversities may decrease odds of reporting HIV+ later in life, and may increase HIV-testing rates.
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